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(54) AUDIO SIGNAL REPRODUCING DEVICE OF RADIO TRANSMISSION SYSTEM 

(57)Abstract: 

PURPOSE: To avoid the interference from close devices 
or the same kind. 

CONSTITUTION: In an audio signal reproducing device 
of the radio transmission system, a pilot signal Spl is 
superposed on the audio signal and resonators 25a and 
25b of an oscillator 24 to increase the speed of carrier 
audio signals SL and SR are switched on a transmission 
side 1 . On a reception side 6, a control circuit 65 which 
switches resonator type local oscillators 64a and 64b 
based on the output of a pilot signal discriminating circuit 
80 is operated to automatically switch the selection 
characteristic of a receiver in accordance with the 
frequency switching of the carrier wave on the 
transmission side. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a radio-transmission-type sound signal 

regenerative apparatus. 

[0002] 

[Description of the Prior Art] As a headphone type cassette player (it is only hereafter called a 
"player") like a Walkman (trademark), what made between the player and headphone the wireless 
transmission system is known. 

[0003] Drawing 3 is the perspective view showing the appearance of an example of a wireless 
type player, and 1 is a player and an exclusive receiver for the headphone in 6. In a player 1, if 
the stereo sound signals L and R of the left and a right channel are reproduced from a tape 
cassette (not shown) at the time of playback, these signals L and R will be changed into the FM 
signals SL and SR using two subcarriers of predetermined frequency spacing, and these signals 
SL and SR will be transmitted to a receiver 6. And in a receiver, if the FM signals SL and SR 
from a player 1 are received, sound signals L and R will recover from these signals SL and SR, 
and these signals L and R will be supplied to the sound units 7L and 7R of right and left of 
headphone 7, respectively. In this case, a receiver 6 can be made into the one half of a card 
thru/or the magnitude not more than it. 

[0004] When following, for example, playing a cassette tape in the electric car of commutation 
etc., the player 1 is put into the bag, the bag, etc., and it can put into the chest pocket of a coat, or 
it can use a receiver 6 for a collar, a necktie, etc., stopping it with a clip, and the code of 
headphone 7 does not become obstructive. In addition, distance which can use a receiver 6, 
separating it from a player 1 is made into about 1 .5m in consideration of the case where Wireless 
Telegraph Law and a wireless type player with the same nearby man are being used etc. 
Reference: Japanese Patent Application No. No. (JP,63-108825,A) 254966 [ 61 to ], Japanese 
Patent Application No. No. 280489 [ 62 to ] [0005], etc. 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned wireless type 
player, since the FM signals SL and SR of one pair of same frequencies were transmitted from all 
players, when the man of the next seat used a wireless type player of the same kind, for example 
in electric commuter cars, FM signal transmitted to both receivers from the other party's player 
interfered, and there was a problem that normal reception was blocked mutually. 
[0006] In order to avoid the interference active jamming by such same frequency, when two or 
more pairs of operating frequencies are set up and there is interference by the contiguity player, it 
is possible to switch an operating frequency suitably. In this case, when the transmit frequencies 
of a player are made to change, in order to make the selection property of a receiver change 
corresponding to this, the troublesome problem that the local oscillation frequency of a receiver 
must be switched in the same direction at least arises. Furthermore, when the amount of changes 
of transmit frequencies is large, the selection property of a front end must also be switched and 
the problem of components mark, an adjustment man day, an occupancy tooth space, etc. arises. 
[0007] In order to solve the above problems, these people By JP,2-179132,A (Japanese Patent 
Application No. No. 331503 [ 63 to ]) In a headphone type stereo cassette player, when between 
the player body and headphone is considered as wireless transmission by two subcarriers the 



frequency of two subcarriers by the side of a player body ~ the frequency spacing, while making 
only one half change in the same direction mostly By establishing the automatic-tuning control 
circuit (AFC) which may follow in footsteps of the frequency change of this subcarrier in the 
receiver by the side of headphone, "the transmission equipment of a sound signal" which enabled 
it to avoid the interference active jamming from other near players of the same kind is already 
proposed, without needing actuation of a receiver at all. 

[0008] With above-mentioned proposed equipment, if the frequency of two subcarriers by the 
side of a player body changes, at the headphone side, will follow in footsteps of the frequency 
change of two subcarriers, would make it change the local oscillation frequency of a receiver by 
AFC, the selection property of a receiver would be made to change, and the interference active 
jamming from a near player of the same kind will be avoided. And the local oscillation circuit of 
a receiver consists of proposed equipment including a coil and the variable capacitance diode for 
AFC. 

[0009] By the way, with proposed equipment, mostly, one half, since it is comparatively large, 
and since [ of the frequency spacing ], compared with the usual thing, variable capacitance diode 
with large capacity rate of change [ as opposed to the same electrical-potential-difference 
variability region in the frequency change of two subcarriers by the side of a player body ] is used 
for the local oscillation circuit of a headphone side receiver by two-piece juxtaposition like [ for 
RF stage alignment of an FM receiver ]. 

[0010] However, in order to acquire the AFC property of a predetermined frequency band using 
variable capacitance diode with large capacity rate of change, while a regulated power supply and 
adjustment of the bias voltage by the semipermanent resistor were needed and the man day 
increased, there was a possibility that stable actuation might be spoiled by a temperature change, 
secular change, etc. 

[001 1] While the purpose of this invention makes the equivalent change of the frequency of two 
subcarriers by the side of a player body carry out in the same direction in view of this point, it can 
follow in footsteps of the frequency change of this subcarrier, the selection property of a receiver 
can be made to change certainly automatically, and it is in the place which offers the radio- 
transmission-type sound signal regenerative apparatus which can avoid the interference active 
jamming from a near player of the same kind. 
[0012] 

[Means for Solving the Problem] The transmitter 20 with which this invention transmits one pair 
of conveyance sound signals which modulated one pair of subcarriers of predetermined 
frequency spacing with one pair of sound signals reproduced from the record medium, 
respectively, In a radio-transmission-type sound signal regenerative apparatus equipped with the 
receiver 60 which receives one pair of conveyance sound signals from this transmitter, gets over, 
and acquires one pair of sound signals Frequency change means 23-26 by which only a 
predetermined frequency makes a transmitter change one pair of subcarriers in the same 
direction, respectively, While establishing a pilot signal generation means 31 to generate the pilot 
signal of a frequency higher than a sound signal band, superimposing a pilot signal on a sound 
signal and transmitting Selection property change means 63-66 by which only a predetermined 
frequency makes a receiver change a selection property in the same direction, respectively. It is 
the radio-transmission-type sound signal regenerative apparatus which establishes the receiving 
pilot signal distinction means 80, and controlled the selection property change means based on 
the output of this receiving pilot signal distinction means. 

[0013] . 
[Function] According to this configuration, it can follow in footsteps of the frequency change ot 
two subcarriers by the side of a player body, the selection property of a receiver can be made to 
change certainly automatically, and the interference active jamming from a near player of the 
same kind is avoided. 

[0014] . . . 

[Example] Hereafter, one example which applied the radio-transmission-type sound signal 
regenerative apparatus by this invention to the headphone type cassette player is explained, 
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referring to drawing 1 and drawing 2 . 

[0015] The configuration of one example of this invention is shown in drawing 1 . In drawing 1 , 
1 is a player, 6 is a receiver, a player 1 is equipped with the sound signal regenerative circuit 
represented by the magnetic heads 1 1L and 1 1R and a sending circuit 20, and a receiver 6 is 
equipped with a receiving circuit 60. Furthermore, in this example, while a pilot signal generator 
3 1 is formed in a player 1 side, the pilot signal distinction circuit 80 is established in a receiver 6 
side. 

[0016] First, the radio transmission of the sound signal in this example and a pilot signal is 
explained. In the player 1 of drawing 1 , in a sound signal regenerative circuit (illustration is 
omitted), identification and magnification of the sound signal of the right and left reproduced by 
the magnetic heads 1 1L and 1 1R from Tape MT are done, it is supplied to FM modulators 22L 
and 22R as a modulating signal through the amplifier 21 L and 21 R of a sending circuit 20, and 
one pair of FM signals SL and SR are formed. In this example, while the frequency deviation of 
one pair of FM signals SL and SR is set as 75kHz with 100% of modulation factors, the original 
carrier frequency fLo and fRo of the FM signals SL and SR is set up quite low, for example, as 
follows, from original transmit frequencies (carrier frequency). 

fLo = 1 1 ,29MHz, fRo = 1 1 .75MHz[0017] In this example, a pilot signal generator 3 1 is formed, 
and the pilot signal Spl from this is supplied to FM modulator 22R of for example, a right 
channel, and it is superimposed on it with a sound signal R. The frequency of this pilot signal Spl 
is set up highly, for example, as follows, from a sound signal band. 

fpl = 40.0kHz[0018] While these FM signals SL and SR are supplied to Mixers 23L and 23R, the 
signal Sup for a beat rise is supplied to Mixers 23L and 23R from an oscillator 24. The resonance 
circuit of an oscillator 24 consists of this example so that either of one pair of individual 
resonators 25a and 25b with high constancy like a lithium tantalate resonator may be chosen with 
a change-over switch 26, and an individual resonator is used for example, in the 5th higher- 
harmonic mode. 

[0019] When a switch 26 is in the connection condition of illustration and one individual 
resonator 25a is chosen, and when a switch 26 is switched to a condition contrary to illustration 
and individual resonator 25b of another side is chosen, the frequency of Signal Sup is set up as 
follows, for example, respectively. 

fua = 64 00 MHz;fub = 63.87MHzdeltaf = fua-fub = 130kHz[0020] In Mixers 23L and 23R, 
when it is mixed, respectively and a switch 26 has such a beat rise signal Sup and the FM signals 
SL and SR in the connection condition of illustration, and when a switch 26 is switched to the 
condition that illustration is reverse, carrier frequency of the FM signals SL and SR taken out 
from band-pass filters 27L and 27R is made high as follows, for example, respectively. 
fLa = 75.29MHz,fRa = 75.75MHz; 

fLb = 75.16MHz, fRb = 75.62MHz, and such FM signals SL and SR are transmitted from an 
antenna 29 through high-frequency amplifier 28L and 28R. 

[0021] In a receiver 6, it is received by the antenna 61, and the FM signals SL and SR from a 
player 1 are supplied to a mixer 63 through a tuning circuit (illustration is omitted) and the high- 
frequency amplifier 62, and are mixed with the output signal Sdn of local ******. One pair of 
local ****** 64a and 64b which contain an individual resonator, respectively are formed, and 
according to the connection condition of the switch 26 of a player 1, this example is consisted of 
by the change-over control circuit 65 so that one of local ****** 64a and 64b may be chosen. 
Moreover, the **** frequency of local ****** 64a and 64b is set up as follows, for example, 
respectively so that the difference may become equal to delta-frequency deltaf (fua-fub) of the 
above beat rise signals Sup. 

fda = 65.05 MHz;fdb = 64.92MHz[0022] In a mixer 63 in this way, one pair of FM signals SL 
and SR Irrespective of the connection condition of the switch 26 of a player 1, each frequency^ 
For example, it is changed into the intermediate frequency signal of fLi = 10.24MHz and fRi - 
10.70MHz. Pass the intermediate frequency wave filters 66L and 66R and Amplifier 67L and 
67R, respectively. FM demodulators 68L and 68R are supplied, sound signals L and R get over 
and these sound signals L and R are supplied to the sound units 7L and 7R of right and left of 
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headphone 7 through Amplifier 69L and 69R, respectively. 

[0023] With the band-pass filter 81 of the pilot signal distinction circuit 80, from the output 
signal of FM demodulator 68R of a right channel, a pilot signal Spl is separated, a wave detector 
82 is supplied, and the detection output is supplied to the above-mentioned change-over control 
circuit 65 through an integrating circuit 83. This change-over control circuit 65 is in the free run 
condition which a condition reverses in a cycle of several seconds, when it is constituted by for 
example, the retriggerable multivibrator and a pilot signal is not detected. 
[0024] Next, actuation of the example of drawing 1 is explained, also referring to drawing 2 . 
When the switch 26 of a player 1 is in the connection condition of illustration, the carrier 
frequency of the FM signals SL and SR serves as fLafRa, respectively, as a continuous line 
shows to drawing 2 A. If the FM signals SL and SR are transmitted from a player 1 and it is 
received by the receiver 6 in this condition One local ****** 64a is chosen by the change-over 
control circuit 65, and it sets to the wave detector 82 of the distinction circuit 80 at the period 
which the selection property of a receiver comes to show to drawing 2 B as a continuous line. 
The pilot signal Spl separated from the output signal of FM demodulator 68R is detected, and the 
detection output integrates the integrating circuit 83 of the time constant for about 1 second. 
[0025] And the output of an integrating circuit 83 is supplied to the retriggerable multivibrator 
which constitutes the change-over control circuit 65 as a trigger pulse after predetermined time, 
the free run of this multivibrator stops, and the selection property of a receiver as shown in 
drawing 2 B as a continuous line is held. As mentioned above, in this example, the time constant 
of an integrating circuit 83 is comparatively long, for example, since it is set as about 1 second, 
even if the pilot signal from a near player of the same kind mixes momentarily, this is not 
answered. 

[0026] moreover, when a switch 26 is switched to a condition contrary to illustration, as a broken 
line shows to drawing 2 A, the carrier frequency of the FM signals SL and SR is changed deltaf 
every, and serves as fLbfRb, respectively. If the FM signals SL and SR are transmitted from a 
player 1 and it is received by the receiver 6 in this condition, contrary to the above-mentioned, 
local ****** 64b of another side will be chosen by the change-over control circuit 65, and a pilot 
signal Spl will be detected in the wave detector 82 of the distinction circuit 80 at the period which 
the selection property of a receiver comes to show to drawing 2 B with a broken line. And the 
selection property of a receiver as shown in drawing 2 B with a broken line is held like the above- 
mentioned. 

[0027] In this way, in this example, it can follow in footsteps of the frequency change ot two 
subcarriers by the side of a player, the selection property of a receiver can be made to change 
certainly automatically, and the interference active jamming from a near player of the same kind 

is avoided. . 

[0028] In addition, although amount of frequency changes deltaf of two subcarriers by the side ot 

a player is set up in the above-mentioned example fewer than the one half of frequency spacing 

of two subcarriers This is good as an amount of frequency changes of the one half of frequency 

spacing of two subcarriers as well as the above-mentioned proposed equipment, when it is 

because two subcarriers by the side of a player use the gap of the electric wave for FM 

broadcasting, and other business-use electric waves and there is such no constraint. 

[0029] Moreover, although the above-mentioned example explained the case where this invention 

was applied to a headphone type cassette player, it is applicable also like a headphone type digital 

audio disc player or a headphone type digital audio tape player. 

[0030] . . ., , 

[Effect of the Invention] Above, like a detailed explanation, while superimposing a pilot signal 
on a sound signal by the transmitting side according to this invention, the resonator of the 
oscillator for carrying out the beat rise of the conveyance sound signal is switched. In a receiving 
side Since it was made to operate the control circuit which switches a resonator mold local 
oscillator based on the output of a pilot signal distinction circuit It can follow in footsteps of the 
frequency change of the subcarrier of a transmitting side, the selection property of a receiver can 
be made to change certainly automatically, and the radio-transmission-type sound signal 
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regenerative apparatus which can avoid the interference active jamming from a near player of the 
same kind is obtained. 



CLAIMS 



[Claim(s)] 

[Claim 1] The transmitter which transmits one pair of conveyance sound signals which 
modulated one pair of subcarriers of predetermined frequency spacing with one pair of sound 
signals reproduced from the record medium, respectively, In a radio-transmission-type sound 
signal regenerative apparatus equipped with the receiver which receives the above-mentioned one 
pair from this transmitter of conveyance sound signals, gets over, and acquires the one above- 
mentioned pair of sound signals A frequency change means by which only a predetermined 
frequency makes the above-mentioned transmitter change the one above-mentioned pair of 
subcarriers in the same direction, respectively, While establishing a pilot signal generation means 
to generate the pilot signal of a frequency higher than a sound signal band, superimposing the 
above-mentioned pilot signal on the above-mentioned sound signal and transmitting A selection 
property change means by which only the above-mentioned predetermined frequency makes the 
above-mentioned receiver change a selection property in the same direction, respectively, The 
radio-transmission-type sound signal regenerative apparatus characterized by establishing a 
receiving pilot signal distinction means and controlling the above-mentioned selection property 
change means based on the output of this receiving pilot signal distinction means. 
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